Epidermal alpha-keratin is neutral-buffer-soluble and forms intermediate filaments under physiological conditions in vitro.
Undenatured bovine epidermal alpha-keratin has been solubilized in a low-ionic-strength buffer at physiological pH (5 mM Tris-HCl/25 mM 2-mercaptoethanol (pH 7.5). The particles in this buffer were multimeric, retaining their characteristic polypeptide chain composition and alpha-helical coiled-coil structure. They were shown by sucrose density gradient centrifugation to be in true solution and to have a narrow size distribution. Upon the addition to this solution of monovalent or divalent cations up to physiological concentrations, the alpha-keratin rapidly assembled into intermediate filaments which showed a high tendency to aggregate laterally and disassembled if returned to low-ionic-strength conditions. This behaviour closely resembles that of other intermediate filament proteins, but it is the first time that alpha-keratins have been shown to be neutral-buffer-soluble and to assemble from such solutions into intermediate filaments under physiological conditions in vitro. This is in direct contrast to the reported properties of alpha-keratins after urea denaturation and the system appears to be appropriate for studying aspects of alpha-keratin intermediate filament formation.